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PHASE 3: PROSTHODONTIC
INTRODUCTION
Complicated crown root fractureis the fracture
involving enamel, dentin, cementum and the
pulp.Most commonly affected teeth are the
maxillary incisors, forming 96% of all crown
fractures1. Traumatic dental injuries can cause
damage ranging from minimal enamel loss to
complex fractures involving pulp tissueleading
toesthetic problems and functional defects2

Therefore, thorough clinical examination is very
crucial for determining an appropriate treatment
plan3. During the clinical examination, intraoral
and extraoral conditions must be carefully
evaluated. Along with that patient’s anamnesis,
radiological examination, percussion and
palpation, vitality test findings, status of
periodontal tissues should also be considered.

Restorative dentistry mainly aims to restore tooth
form, function, and aesthetics. Treatment of
fractured teeth depends on the level of the fracture
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line and the amount of remaining tooth structure4.
Conventional approaches to rehabilitating
fractured anterior teeth include composite
restorations5, endodontic treatment followed by
post-core-supported prosthetic restorations6,
reattachment of the fractured segment2 etc.

This article outlines the successful management
of a tooth with crown root fracture, by a
combination of periodontal, endodontic and
prosthodonticinterventions, reflecting a true
multidisciplinary approach.

CASE REPORT
A healthy 37 -year-old male patient reported to
the Department of Conservative Dentistry and
Endodonticswith the chief complaint of fractured
upper front teeth with history of trauma. Initial
physical examination showed abrasions and
lacerations of the lips .Clinical examination
revealed complicated crown root fractures of the
maxillary centrals and the right lateral incisor,
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with complete loss of coronal tooth structure. The
fracture lines were located sub-gingivally in the
palatal aspect of 11 & 21. Fracture line of 12 was
located supra-gingivally. (Fig 1)

With the patients consent an inter-disciplinary
treatment plan involving endodontic treatment,
periodontal crown lengthening and post core
crown restoration procedure was chosen

The treatment plan was divided in to 3 phases as
follows

PHASE 1: ENDODONTIC RCT AND
PERIODONTAL BASAL THERAPY
After infiltration with local anesthetic (lignox
2%A with adrenaline 1:80000 Indoco remedies
limited) access cavity preparation was done irt
11, 21, 12 using No 2 round bur ( Mani diamond
bur)  Working length was determined using
electronic apex locator (Root ZX, J Morita Corp
Japan) and confirmed with radiography. Cleaning
and shapingwas done using Protaper Gold rotary
files (Dentsply) up to # F4. 5.25% Sodium
hypochlorite (Prime Dental) and saline were used
as the working agents. After cleaning and shaping
procedure Manual dynamic irrigant activation
technique was performed using 17% EDTA and
5.25% sodium hypochlorite. Final rinse was done
with saline. The root canal was then dried with
paper points (Dentsply) and obturated using single
cone technique. Access cavity preparation was
sealed with temporary restoration. The day after
completion of endodontic treatment full mouth
oral prophylaxis and initial periodontal therapy
was done.

PHASE 2: PERIODONTAL CROWN
LENGTHENING SURGERY
Evaluation of the periodontal status of the patient
revealed the absence of periodontitis. Crown
lengthening was performed under local
anesthesia. Sulcular and vertical incisions were
placed and a full thickness flap was raised on the
labial aspect in relation to the fractured teeth.
Internal bevel incision was placed on the palatal
aspect, for the adequate exposure of the fracture
margins. Ostectomy and gingivectomy were
performed using rotary instruments to achieve
exposure of sufficient tooth structure coronal to
the alveolar crest to facilitate placement of the

restoration without violating the zone of supra-
crestal gingival tissues. The labial flap was
displaced apically, and the flaps were sutured at
the level of the alveolar crest with interrupted silk
sutures (Figure 4). The surgical site was covered
with a periodontal dressing, and the patient was
prescribed postoperative systemic antibiotics
(amoxicillin 500 mg three times a day for 7 days),
analgesics and 0.2% chlorhexidine mouthwash.
Periodontal dressing was removed after 1 week
and healing was noticed as satisfactory (Fig 2)

RESTORATION AND FOLLOW UP
Temporary restoration was removed from the
access cavity.Post space preparation was done by
removing the gutta-percha with peeso-reamer and
leaving 4 mm of gutta-percha apically irt 11,21.
The impression of the post space was taken using
inlay wax (Hindustan Inlay wax)& sent to the
laboratory for casting. 4 days later the custom made
cast post and core was luted using type 1 GIC (GC
Corporation Tokyo Japan) and final crown
preparation was done.(Fig 3). The final impression
was taken using putty wash method. Shade
matching was done using VITA 3D
MASTER.Right lateral incisor was kept as
submerged root following the ‘Root submergent
technique’. This method entails grinding the failing
tooth 2 mm below the free gingival margin to make
it level with the alveolar crest and then leaving it
in the socket for 3-4 weeks so that surrounding
tissue can proliferate over the remaining root.  The
provisional crown was fabricated and cemented to
prevent any change in tooth position. Finally fixed
partial denture was fabricated and cemented using
Type 1 GIC.(Fig 4)

Emil, et al.: Management of Complicated Crown Root Fracture: A Multi Disciplinary Approach - IJADSR

FIG 1 PRE OPERATIVE PHOTOGRAPH
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Postoperative healing was uneventful and
satisfactory. The patient was asked to report back
after 1 month for follow up. A periapical
radiograph was taken that demonstrated stable
bone with no crestal loss or periapical pathology.

DISCUSSION
Successful rehabilitation of traumatized tooth
fractured at the coronal third of the root requires
a multidisciplinary approach. Majority of
population sustain traumatic injuries to anterior
teeth because of its forward position and
proclination which could result in esthetic and
functional problems. The incidence of
complicated crown root fractures was 1 to 3% of
all tooth injuries in a permanent dentition(7)
Treatment modalities for crown-root fractured
teeth can change depending on the level of the
fracture line and the amount of tooth structure
remaining.Anterior teeth with coronal fractures
can be managed with  surgical intervention if the
biologic width of the tooth is  violated by the
apical extent of the fracture, provided the residual
tooth structure possesses an inadequate ferrule. A
technique of surgical crown lengthening followed
by tooth preparation has been suggested as a
method for a more accurate placement of the
restoration margin in relation to the alveolar
crest.(9) This technique also offers the additional
advantage of reducing the treatment time. . Even
though orthodontic extrusion of the fracture
fragment is a good treatment option but it could
impair good aesthetic resolution because the
cervical diameter of the extruded teeth is smaller
than that of the adjacent teeth, time required to
achieve the final result is longer and tipping of
the adjacent teeth if the main archwire is deflected
is seen[10]

During the second half of 1960s, Root Submerged
Technique (RST) was introduced in which crown
of the tooth was resected and the submerging the
root of the tooth by covered with a buccal or
buccolingual flap, so that bone resorption can be
prevented.In most cases, dental pulps were vitally
preserved or root canal treatments were performed
before or during the procedure (11).This method
entails grinding the failing tooth 2 mm below the
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FIG 2 CROWN LENGTHENING SURGERY

FIG 3A CAST POST AND CORE
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FIG 4 POST OPERATIVE PHOTOGRAPH
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free gingival margin to make it level with
thealveolar crest and then leaving it in the socket
for 3-4 weeks so that surrounding tissue can
proliferate over the remaining root11. Guyer13
submerged human vital roots for the first time and
reported that the two roots displayed
radiographically normal conditions and the
alveolar ridge did not resorb clinically for 27
months. In 1976, Plata et al studied in 12 vital
submerged roots that were cut at 2mm below the
bone edge and evaluated 12 week histological
changes. They reported that eight of the roots had
complete bone coverage on the cut surfaces, and
all pulps were vitally retained (12).

 Esthetics, function, and patient expectations must
be considered while selecting the treatment
plan.The treatment modality opted for in the
present case was surgical crown lengthening
followed a cast post-core and crown restoration
after root canal therapy and the case illustrates
esthetic and functional rehabilitation of a
fractured tooth, leading to conservation and
permanent restoration of the tooth.

CONCLUSION
A multidisciplinary approach can help save teeth
which would otherwise be indicated for
extraction. The key to success are good treatment
planning and the dedication of the dentist to
reassure and motivate the patient throughout the
course of treatment.Strict and regular recall
regimen  guarantee the long term prognosis of the
procedure.
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